Frequent retention of heterozygosity for point mutations in p53 and Ikaros in N-ethyl-N-nitrosourea-induced mouse thymic lymphomas.
In agreement with Knudson's two-hit theory, recent findings indicate that the inactivation of tumor suppressor genes is not only mediated by the loss of function but also by the dominant-negative or gain-of-function activity. The former generally accompanies loss of a wild-type allele whereas in the latter a wild-type allele is retained. N-Ethyl-N-nitrosourea (ENU), which efficiently induces point mutations, reportedly leads to the development of tumors by activating ras oncogenes. Little is known about how ENU affects tumor suppressor genes and, therefore, we examined ENU-induced mutations of p53 and Ikaros in thymic lymphomas and compared these with mutations of Kras. In addition, loss of heterozygosity was examined for chromosome 11 to which both p53 and Ikaros were mapped. The frequency of point mutations in p53 and Ikaros was 30% (8/27) and 19% (5/27), respectively, comparable to that observed in Kras (33%: 9/27). In total, 14 of the 27 thymic lymphomas examined (52%) harbored mutations in at least one of these genes. One Ikaros mutation was located at the splice donor site, generating a novel splice isoform lacking zinc finger 3, Ik (F3del). Interestingly, 90% (10/11) of the tumors with point mutations retained wild-type alleles of p53 and Ikaros. Sequence analysis revealed that the most common nucleic acid substitutions were T>A (4/8) in p53, T>C (4/5) in Ikaros and G>A/T (8/9) in Kras, suggesting that the spectrum of mutations was gene dependent. These results suggest that point mutations in tumor suppressor genes without loss of the wild-type allele play an important role in ENU-induced lymphomagenesis.